Reduced activity of androgen biosynthesis in the testes of rats with analbuminemia.
Steroid metabolism in Nagase Analbuminemia Rats (NAR), a mutant strain established from Sprague-Dawley rats, was studied. NAR are characterized by lack of serum albumin and hyperlipidemia. Total testosterone concentration in the serum of NAR was lower than that of normal rats, while the serum free testosterone, LH and FSH concentrations were similar. The half lives of 14C-labeled testosterone administered intravenously in NAR and normal Sprague-Dawley (SD) rats were 4.4 and 4.1 min, respectively. The plasma clearance rates of testosterone in NAR and normal rats were 34.7 and 39.1 ml/min per kg body weight. On Sephadex G-100 chromatography, a mixture of [3H]testosterone and normal rat serum gave two protein peaks eluted in the void volume and the albumin fraction, and the radioactivity was eluted all in the albumin fraction. In contrast, a mixture of [3H]testosterone and NAR serum gave a single protein peak eluted in the void volume and the radioactivity was mainly eluted with this protein peak. The association constants of testosterone to NAR and normal rat sera were 1.25 and 2.24 X 10(4) M-1. Enzyme activities related to the synthesis of testosterone by the testicular microsomal fractions of NAR and normal rats were examined. The activities of 3 beta-hydroxysteroid dehydrogenase, 5-ene-4-ene isomerase, 17 alpha-hydroxylase, C-17-C-20 lyase and 17 beta-hydroxysteroid dehydrogenase were lower in NAR than in normal rats. The activity for synthesis of testosterone from pregnenolone by the testicular microsomal fraction of NAR was about 40% of that of normal rats. These findings indicate that the low serum concentration of testosterone in NAR is mainly attributable to decreased biosynthesis of testosterone in the testes.